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I. INTRODUCTION 


When launching vertically rising vehicles, it is desirable to pre- 
dict what the lower and upper atmospheric wind conditions will be at the 
time of launch. Starting about 50 hours before and continuing to the 
time of launch at specified time intervals, MStfC's Aero-Astrodynamics 
Laboratory personnel in the Prelaunch Monitoring Group are responsible 
for conducting vehicle response simulations which duplicate the total 
vehicle dynamic and bending moment responses to the Jimsphere wind 
velocity data. Perusal of these sequential runs is necessary to pre- 
dict the wind conditions likely to occur at flight time. This informa- 
tion is used with the computed nominal bending moment curves to furnish 
the predicted margin of safety for the entire flight. 

Figure 1 is a composite of 12 FPS-16 radar/ Jimsphere wind profile 
measurements on November 8 and 9, 1967 at Cape Kennedy, Florida, illus- 
trating the prelaunch program at Marshall Space Flight Center [1]. These 
Jimspheres were released for the Saturn 501/Apollo launch on November 9, 
1967 (1200Z). The first Jimsphere was released at 0613Z on November 8, 

1967 and the last release in the sequential run was on November 9, 1967, 
1220Z (20 min. after launch). 

The monthly and annual variations of wind from 1.5-hour interval 
daily sequential data are presented to better understand the subject of 
wind variability and improve predictions. Not only are the wind veloc- 
ities (velocity changes as a function of height and time, maximum wind 
speed, etc.) observed as the data are collected, but the results of various 
environmental studies on the lower- and upper-level winds are also used 
to enhance the pre launch wind analysis. Included in this report are 
results which are useful in predicting (statistically) lower- and upper- 
level wind change conditions for the Cape Kennedy area. These results are 
applicable only in the Cape Kennedy, Florida area since there are definite 
differences in lower and upper atmospheric wind flow conditions from 
place to place. 


II. DATA SOURCE AND ANALYSIS 


The daily sequential Jimsphere releases at Cape Kennedy were analyzed 
as follows. Each sequential set of wind profiles was used as an inde- 
pendent sample of data. Normally, the balloon releases are about 
1.5 hours apart. Since the hourly sequential runs may be greater 
or even less than one hour, a ± 45-minute tolerance between release 
times of the balloons was used. Specifically, the following classi- 
fication was used to identify the balloon's release elapsed time 
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Figure 1. Composite of 12 FPS-16 Radar/ Jimsphere Balloon Wind Profile Measurements, 
Cape Kennedy, Florida (ETR) November 8 and 9, 1967, Scalar Wind Speed vs Altitude 




for the sequential wind profile data. Of course, the first Jimsphere 
balloon of each sequence was identified as the zero hour release. 


Time Classification and Balloon Release Time Range (hr) 


Time Classification Balloon Release 

n (nAt - hrs)' ; Time Range (hr)** 

1 1.5 0.75 - 2.24 


2 

3.0 

2.25 

- 3.74 

3 

4.5 

3.75 

- 5.24 

4 

6.0 

5.25 

- 6.74 

5 

7.5 

6.75 

- 8.24 

6 

9.0 

8.25 

-9.74 

7 

10.5 

9.75 

- 11.24 

8 

12,0 

11.25 

- 12.74 


At = 1.5 hr 

Time in hundredths of hrs. 


The first balloon of each sequence was identified as the zero-hour 
release. Again, the second release was identified as zero-hour release 
As an example, in a sequence of four Jimsphere releases at 1.5 hours 
apart at 1200, 1330, 1500, and 1630 ZULU, there were three observations 
separated by 1.5 hours, two observations separated by 3.0 hours and 
one observation at a At of 4,5 hours. 

The data were grouped into five layers, namely, 1-5, 5-10, 10-15, 
and 15-20 km. In addition, a grouping was made for the 0.2 to 1 km 
layer. Scalar wind speed at each 25-meter height interval was used 
within each 5 -km layer. Example scalar winds at 1000, 1025, 1050, 

1075, ..., 4975 meters will appear in the 1-5 km altitude group. This 
procedure was followed for each of the five layers. The data computa- 
tion was the same as presented in reference 2, with one exception, i.e. 
no wind direction grouping was used in the sequential wind profile 
analysis . 



As an example s for the first reading (W Q ) for a given sample of sequen- 
tial data 5 the wind speed classification was determined as follows [2] : 


Class SI 0 to 9,9 m sec"*' 

Class S2 10 to 19.9 m sec”^ 


Class S8 


80 m sec 


-1 


and 


above . 


The wind speed differences between the W 0 reading and the succeed- 
ing readings for the same altitude were tabulated: 

aw = w - w D 

nAt 

where At = 1.5 hr. and n = 1,2, 3, 4, 8. The sign of AW was 

maintained . 

All of the AW for each of the independent sequential runs during 
each month were grouped into the five layers, respectively. A cumulative 
frequency distribution was then computed for each monthly group. From 
this distribution, discrete levels (1.0, 5.0, 10.0, 25.0, 50.0, 75.0, 
90.0, 95.0, and 99.0 percent) can be determined. These results are 
presented in Tables la through 12$. 

The results presented in the tables are wind speed differences 
classified according to the initial requirements. These differences 
will not be exceeded during the percentage of time equal to the 
probability level of occurrence. For example, in Table lb the value 
given for January, 1-5 km layer, 0-10 m sec"*, 3.0 hr lapse time, and 
90 percent level is 3.3 m see”!-. Therefore, it is to be expected that 
90 percent of the time the wind speed (for the stated conditions) will 
not increase more than 3.3 m sec“% i.e , , if the wind speed was 5 m sec"^ 
at a given time, then 3.0 hours later it could be less than or equal 
to 8.8 m sec”-*- for 90 percent of the time. This value of 3.3 m sec”l 
was obtained from the cumulative frequency distribution as explained 
in the preceding paragraph. 

The number of observations (wind profile values) used to compute 
the respective increasing and decreasing wind speed values is given 
at the bottom of each table. 



III. ACCURACY OF DATA 


A study of the accuracies of wind data measured by the FPS-16 
radar/Jimsphere method is presented in references 3 and 4. There has 
been no attempt to try to determine the statistical accuracies of the 
wind speed differences. However , the confidence placed in the tabular 
values decreased outward from the center value (50.0 percent); i.e. , 

V the least amount of confidence should be placed in the extreme levels 

(1.0 and 99.0 percentiles). Furthermore , the number of observations 
gives a measure of the statistical confidence that may be placed in 
the results obtained. Thus , limited confidence should be placed in 
tables having less than about 30 observations. As indicated in 
references 3 and 4, the RMS error in the Jimsphere /FPS-16 radar 
measured wind data is on the order of 0.5 m sec"'*-. The evaluation 
of the FPS-16 radar/ Jimsphere system was based on data acquired during 
normal range operational use of the tracking radar because, if the 
system is to be readily useable at various locations, an estimate is 
desired of the operation system accuracy without imposing constraints 
relative to special tracking techniques, etc. 


IV. COMMENTS 


The monthly and annual percentage levels of wind speed differences 
presented in this report were obtained from monthly sequential profiles 
of FPS-16 radar/ Jimsphere wind profile data from December 1964 to July 
1970, Cape Kennedy, Florida. Therefore, the data are directly applicable 
to the specified area and immediate surroundings of KSC. The results 
presented will be a useful aid to the meteorologist in predicting atmos- 
pheric winds and wind speed variability for aerospace vehicle launch 
operations. These data will also be useful to all aerospace engineers 
in studying the design, launch, and flight response of vehicles. 
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TABLE lb. ALTITUDE I TO b (NM) 
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TABLE 2b (cont'd). ALTITUDE 1 TO b (KM) 
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TABLE 2e (cont'd). ALT I T uOt IS TO 20 (tin) 

feb. initial wind speed 2c to jo m/sec 
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TABLE 3a. ALTITUDE .2 TO ! <KM) 

mar. Initial wind speed o to to m/s^c 

WIND SPEED CHANGE VALUES ( «/SEC ) 
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SABLE 3b. ALTITUDE I TO 5 U«l 

mar, ‘ initial wind speed o to to m/sec 
WIND SPEED CHANGE VALUES « *VS£C I 
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TABLE 3b. (cont’d). ALTITUDE 1 TO 5 (KM) 

MAR, INITIAL WIN" SPEED 20 TO 30 m/seC 

WIND SPEEO CHANGE VALUES (H/SEC I 
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TABLE 3 C A L T I T U 0 E S TO 10 f K M j 

M A R ^ * INITIAL W | NO SPEED 10 TO 20 M/SEC 

wind speed change values (M/sec i 
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TABLE 3c (cont'd) . ALTITUDE § TP 10 CKH| 

mar* initial wind speed mo to so m/sec 

WIND SPEED CHANGE VALUES C */5EC ) 
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TABLE 3d* ALTITUDE to TO 15 <KM, 

mar® Initial wind speed io to 20 m/sec 

WIND SPEED CHANGE VALUES(«/SEC ) 
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mar, initial wind speed 20 to 30 m/sec 

W I NO SPEEO CHANGE VALUES ( H/SEC I 
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TABLE 3 d l (cont'd). ALTITUDE !? TO 15 CKM 5 
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TABLE 3e (cont'd). ALTITUDE l& TO 20 CKMJ 
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TABLE 4a. ALTITUDE .2' TO l (AM) 

ap«. initial wind speed o to 10 m/sec 

#INO SPEED change VALUES (M/SEC) 
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TABLE 4 b. ALTITUDE 1 TO 5 UM) 

apr. initial wind speed o to 10 m/sec 
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TABLE 4 b (cont'd). ALTITUDE l TO b (KM) 
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TABLE 4c t ALTITUDE 5 TO 10 ( K M ) 

apr. * Initial wind speed o to io m/sec 

A I NO SPEED CHAN&E VALUES { M/SEC) 
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TABLE 4c (cont'd). ALTITUDE 5 TO IQ «KM} 

ap«* initial wind speed ho to so h/sec 

«'1no Speed change values ( m/sec j 
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TABLE 4c (cont Jd) , ALTITUDE 5 TO 10 (KM) 

- -APR* : liUXUU— H t NO -5PEL£g _&fl 10 7 0 _ My SEC 

irVINO speed CHANGE VALUES(M/SEC) 
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TABLE . 4d . ALTITUDE I 0 TO 15 C K M | 

APR, INITIAL #IND SPEED 0 TO 10 M/S£C 

Al I NO SPEED CHANGE VaLUESH/'SEC) 
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.... IMXII A L MlRQ. SP.EEu-.-4Q- IQ 7 0.. M/SEC 

WIND SPEED CHANGE VALUES ( M/SEC ) 
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TABLE 'e. AlTITUOE 15 TO 20 (KM > 

apr, * initial «ind speed o to 10 m/sec 

A I ND SPEED CHANGE VALUES ( M/SEC ) 
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TABLE 4 e (cont'd) . ALTITUDE 1 5 1 0 20 UM } 

apr, initial wind speed ho to so m/sec 

WIND SPEED change V ALOES ( M/SEC ) 
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TABLE 5b. A I. T I T U 0 E 1 TO 5 «KH) 

H A V « SPFFq Q TO 10 */S£€ 

a(»» i n n speed chang r vai.ues <m/sec j 


© 

m 

*4> 

M 

4> 

o 

cm 

?V 

i 

5 

< sr 

GO j 

o 

cr 

<«f 

3^ 



Q 

CM 

<1 

fv 

CM 

« 

in 

«M 

cm 

© 

CM 

»■« 

in 

q 

' o 

S &fi 

* 

pk 


m 

3* 

CM 

o 

O' 

i n 

CO 

CM 

cm 

o 

sr 

O' 

«■» 

an 



H 

» h* 

& 

fvi 


■>« 

3“ 

O' 


?v 

+** 

fO 

3 


«pw 

* 

•> 

© 

*• 

• 

4 

.* 


p • 

) ^ j 

<K» 

• 

* 

• 

© 

« 

• 

• 

© 

• 



sv 

8$ 

1 


CM 

3f 

in 

U 

[i *© 

! :| 





1 

1 


»-4 

— » 

«— « 



§ 

8 




! 


] 

i 

! 

i 

l 

i 

81 

i 








UT< 

o 

O 

3" 

rt 

3 

3 

m 

j 

i 

<Vi 

i • 

in 



„ 

3* 

IV 

IV 


M5 

O' 

CO 

* 

© 

O' 

© 

3 


Ot 



b © 

— • 

i * 

UD 

3T 


iv 

CC 

a 

3 

0- 

<*»■* 

3 

© 

Qs 

fit 

© 

tv 

m 

•*« 

m 

r 

fi =r 

i 0* 

c- 

sr 


CM 

-O 

O' 

CM 

CM 


in 


«•* 

« 

* 

« 

» 


* 

9 


© * 



* 

« 

• 

# 

» 

* 

• 

• 

a 



3 


n 

s 

—* 

€*t 

sr 

u 

[I co 



CM 

CM 

CM 

O- 

s 


««• 

•-* 

— » 



• 

g 

t 






t 

i 



8 

1 

8 

8 








©<o.occ**^o» 
* — * up O' 3 c r* «■-> *b 


o 3 o 
c r* — 3> m 

CD li> N li 
© * * ]• * 
-a CM io 3 


{h^NCCh-lT^OTN 

?v O 3 «M | ~ 

I i i • « 


h ST 

o-cM^H&O'tS'O^o 


3* ^ w f *-* CN4 rr 

i i § 


© 

u 
Q u ; 
3: 5- in 
* \ 
— © z 


© 

XT 

* 

Sv 

3 

CM 


CM 

T 

fO 

O' 

in 


cn 

m 

CC 

ep 

Sv. 

rh 

cc. 

CM 


f 

cn | 

fv 


£K Ui 

■^J 

CM 

4 s tn 


3 

f* 




3 





© 


• 

i* 

® 

» 

» 


« 


'■> e 

U l 

Zj 




S^i 

<*< 


«x- 

CM 

•h 

if* 


»- 

fit 

c 


i 

i 

f 

I 


■j 


i 




in 

> 







j 


| 




4- 

U 







J 







15 

in 

cc 

3 

CM 

rs 

CM 

3 

f'- 

HD 


; O 

Ui 

©-* 

3» 

© 

O' 

3 

CD 

fv 

O' 

3 

CD 

rW 

'O 

m 

c 

3 

<■ 

3 

3 

© 

3 

3 


3 


€^i |v 

O' 


! 

X 


© 

» 

® 

& 

& 


« 

« 

» 


•* 


u 


3 

CM 

w 

1 



«r 

3 

in 


*—> 




1 

1 

f 








Jh- 

o~n 

© 



■' 









-mi 

►*- 

u. 












c 

(Ml 

bJ 









! 




. iL 

It 

O 

m 

*** 

m 


m 

m 

o 

•f* 

INI 

fv 


•4 

in 

© 

© 


o 

a 


n 

< 

ir 

o 

< 




r: 

*c 

HD 

o 

© 


CM 




CM 



c 


© 

® 

e 

» 

® 

» 

« 

■« 

© 

CM 



x 


3 

CM 

CM 



m* 

CM 


3 




e-^ 


1 

1 

f 

8 




j 




> 

3 

yr 

O' 

&T 

a 

a 

3 


tn 

3- 

© 



< 



CM 

CO 


*— 



© 

H-r 

fv 

W-4 


i 



*0 

CM 

o 

«v 

3 


© rv 

&n 

3 





© 

© 

© 

© 

© 



w 

« 






IV 


i 

1 



CM 

fki 







in N h M3 f*5 CM M> if; |v r- 

2 *<3NiTC0M«VOOO 

Q • »©««.«©«• 

{xj us* f*> cv *~ v — — 

^ I i I C I 


O <N © P'J fv m IV cc 3- >0 

• ^N-cnonnwo 

*0 — tv C © O' © m Q 

a r* <t sr i I ~ -~ 

I 8 i « 


<0 

•5 in m » y s n rt o O « 

H *-«rHii>oer-©KCGflC 

.sr 3 <\ ? tn fs rt < •* tf 

® * • •©*• + * 

tv un 3 c*i — 8 -* ~ 

i 81 I ® 8 


O O i/l h CM ro 3 *Q O' O 

• 3 .r* a - c c ftC tf ^ 

r a 3 ^ 3 d ^ a «n o* 

• « «««©«©« 

r* n rj w ^ — cm cm 

1 8 8 8 8 


*r o < — c* 3 ^ O' «*> 3 
• 1*0 O- O T h J U> rt 'If* 
-insv^ir. inifarcch 
«©»©®®»®© 
3" «*) CM — | CM 

less 


WJQQOOODOO O 

UUi ® j* *»«►•**>♦ 

a > - r o if. o tf. o i ^ 

li-tsJ ; CM if 8^ O' O' O' 


Ld «J O © O © © © © O O 

a > - tf o if t;< ur c tf & 

ui uj ~ im it fv c* a o- 

a. 


n r OBS 1 RT 1 A3 1?*» 171 137 



TABLE 5c. At Tt TUOE 5 TO i n (KM) 

MAY I m I T ( A L w!Nf> SPEED 0 TO SQ M/SEC 

«INP SPEED CHANGE VALUES -(M/SEC ) 
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vlNO 5 PEEP CWANGF VALUES (M/SEC ) 


c 

o 

0 

?v =r 

o 

O 

CM 

fl 

P 

CM 

© 

CM 

r*> 

rO CM 

eo 

o 

<*) 

c 

> 

sn 

fM 

CC 

fv 

vO m 

in 

«** 

-0 

*< 

> 

'O 

««* 


B 

• ® 

• 

¥ 

«■ 

i 

► 

® 



««* 

~4 

0 

m 

-O 


> 

3" 


_* 

•** 


i 

i 

9 

$ 


1 


% 

g 

8 8! 





j 


ift 

a 

***4 

-0 fv 

tn 


in 

Ml 

CD 

* 

0 


m at 

0 

<M 

o 

o 


o 

0 

CM 

&V ^ 

o cc 

*© 

2 


ss*4 



© & 

© 

© 

« 


© 

» 



•*« 

o 0 

-0 e>*) 

— 0 

i 

ft 


*w*i 

o«t4 

g 

8 

1 

I 


i 



f 

1 

1 


1 








CD 

?v 


» >*q 0 r*- 0 rh O" ch n 

& > «. ft 66 ’» (9 j# » 

ttiiiiiit 


CM 

an 


to 

d ^ 

o • 

ffiN 


CO 

cu 

o 

a 

a 

u 

CD 

m 

mh 

•rl 

<u 

S 

a 


O' CD 3* 
-0 3 * 0 

rv o O 


P* c cp 
«** ««8 i 
i i 


0 fi*> O 0 

m cp rk "S> 

(h i G) 

if i m cm «k cm 
1 | 9 f 


! ? 

! CM 


Ul 

u 

0 

hJ 

a 


O 0 

w 

u> 

cn 

-e 0 

in 

4* 

in 

8v 

* 0 

m 



=r «M 

-0 

ski 

-o 

m 

-o m 

fib 




CM 

ft 

CM 

— * 

© 

p 

© 

b 

© I* 

© 

► 

© 


St 

Ik 

fv 

in 

5T fK 

CM 

4 - 

04 


8 

i 

8 

l 

8 f 

8 

I 

1 


in in 

.IK 

CD 

fv 

— in 

0 

1 

cn 

in 

* m 

CM 

*C 

fh 

fs. CO 

iv 

CD 

0 

in 

O' 5T 

sk 

«— 


<- If 

IT 

2 

m 

CM 

© 

© 

© 

© 

•■ » 

» 

i© 

• 


CD 

fk 

fs 


3* fV 

•«* 

» 



ft 

1 

.? 

0 

8 

1 8 

1 

i 

j 



O -O 

m 

CM 

CD 

O *0 

-0 


Lfi 

*0 

• -st 

if 

— « 

o 

O Ik 

sr 

fM <0 

If 

«n if 


cm 

a 

-C -€ 

-c 

9 

<t 

CM 

« 


® 

© 

® • 

© 


© 


fV 

-o 

in 

3- 

CM 1 





f 

• 

i 

8 

1 





If O' 

0 

««* 

3T 

€T — 

«v 

iK 

or 

■’ o 

© «m 

CM 


-© 

3T O 

m 

CD 


0“ 

— fv 

r* 

< 

CM 

a dd 

k 

P f 


© 




© is 

® 


« 


K 

«k 

-o 

m 

en 

g 

f 

j 



1 

i 

t 

§ 

g g 




if 

«j a 

e 

£j 

o 

0 

0 

o 

P 

O 

in 

Ul ® 

® 

© 

» 

« © 

« 

V 

« 

CD 

> ~ 

IT 

C> 

m 

O if 

c> 

r 

0 

C 

UJ 



SV- 

if 

0 


0- 



u. 

c 


o 

z 


§ 6 ; 



TABLE 5d. ALTITUDE 10 TO iS <KM) 

may ImITIAL WIN" SPFEO 0 TO 10 M/SEC 

■vino speed change values i m/sec ) 
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TABLE 5d (cont'd). At r ITUOE lO TO JS <KH| 

M ft v INITIAL * l wr> SPEED ?0 TO 3Q M /S£C 

wind speed change values (m/sec j 
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TABLE 5e. A|. TfTU'PE 1 5 TO 20 <KH? 
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TABLE 5 e (cont'd). A| T ! TMDE 1* TO 20 (KM> 
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TABLE 6b. *lT!Tnr»E 1 TO 5 (KM» 

jhNf INITIAL #|Nn SP€£& 9 TO !0 «/SEC 
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TABLE 7d. alTITiiDE .2 TO 1 (KM) 

july initial wind speed o to 10 m/sec 

* i no speed change values (M/sec ) 
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TABLE 7d. ALTITUDE 10 TO 15 CKHS 
JULY INITIAL WIND SPEED 0 TO 10 M/SEC 

WIND SPEED CHANGE VALUES < M/SEC } 
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TABLE 7 e. ALTITUDE IS TO 20 (KM! 

july initial wind speed Q to 10 m/sec 

WIND SPEED CHANGE VALUES ( M/SEC ) 
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TABLE 8b. ai.TITUDE 1 TO 5 «KM ) 

A UK. UITIal *!NO SPEED 0 TO 10 */SEC 

JMJMP 5PEF0 CMANSF V ALUES < M/SEC 1 
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TABLE 9b. Al TTT'IDE 1 TO 5 (KM) 

SEPT, I m ITUL * I NO S p PEo 0 TO 10 M /SEC 

WIND S p E E O C« ANGF VALUES ( M /SEC 1 
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TABLE 9e. aiTITmoE 1 & TO 2 0 * KM j 
SC«*T, INITIAL WIND SPEED 0 TO IQ m/SEC 

wjMf! 5»EFO CHANGE V A t U £ S { « / S E C > 


ooe^fo^ifinf^cct© 
*f^O^OO 3“ fl 
f>Sf^f^^0^3T3“'OChlA 

m-4 f • •* * ^ ' «► ■# ft .ft 

3f N N I > X <r Of 

s a 8j H* 


o -0 fn NQMnaM) 

• O* CO -O 'O >0 N CSJ T 

N l n ncq N(H N T m o- 

«K* 4 * «i ft ft ft * ft ft 

OO'Nlfl^lflGNn 

8 8 8 t — — — 

* 


UllflNdM^OiN^ON 
03f=r<^ma>«nst[ 
o 0 ^ ^ ii ^ §4 in H n *i* 

— « ® » k • ^ » 4 

qf M H» I «V id h* H» 

til J ■* 


fyfVjfMO-IS 00-001 

CD 

'ft * !• ft ® ft I* ft I* 

qf- <n oil i ! rsi a* <i ofc 


U1 O 3“ N N ^ in n (h o 
• 3t 

Cffmqadoo'tDO 

^ • ©«*«• 

O^COIN 3~ «N$ -O O €V 


ccNi'O^r o- co in it r- 
* Of •^•^5Tf^CvtCD-00 

!••«« © * ■ * V «« 

t fv-4Di ^«-*C\}3rU>G0 
I ffi I ti 


mtntf-r^r^—u&thar 

ft»ftft*®*®$ 

an m tv § ! — -qr m 4 

iti : : 


i/! soo 

n (*5 in ^ o m *^oo 

^»«»«««*« 

Kill! 


: ®a • 

^OO' iv ok n 4* &r> ev o k 
Ir • ih co <p =r <£> CV :fr >0 CD 

© ftftftft ftftftftft 

/,! tiTi to fk — * t ■•* qr K 

S 118 1? 


© in 
H D ui 
id o 
d ui j 
CL . «£ 
in > 
id 







] 





**• 

O 

U. f 






■;' 




1 



«?. 

m 


m 

m 

«K 

4 

0 - — 

© 

p^ 


U' 

9K 

3t 

® 

r< 

k 


00 

Cfc 

0 4 

K 

0 ^ 

*n 

a 


< 

sr 

SKI 

c, 

tiw 

a 


fif 1 ct 


cf> 


■Z£ 


X 



® 

« 


ft 

» f 

« 

ft 

un 

f- 


O 


a 

<n 

fM 

8 

.( 

— rn 

m 

K 


*— 

«*r 



8 

s 

& 







H- 


O 









j 



►*■ 

Lj 











< 

8-K 

Id 












2: 

CL 

O 

«*•« 

0 

af * 

J\J 

& 

0 -0 

in 


K 


e— « 

in 

• 

<■ 

CL' 

sn 

5T 

& 

a ^ 

€v 

O’ 

O' 




f*} 

ft* 

z? 


O 

«-« 

if* c>> 


OK 

3* 



c 


» 

a 

« 

ft 

« 

» • 


ft 

fv 



2 


<- 

O 

<v 

«— 


— m 

zr 

>0 






1 

8 

i 

1 








s 










j 


• 











i 


fr- 


if 

If 


© 


-JD 

a « 

k 

0 

*tn 


Ct 



if 

wm 



CV 

3 - co 

cc 

'C 



Ui 



ur< 

<5 

>c 

CSJ 

P 

«\i 

© 




in 



® 


» 

« 

m 

« » 

• 

• 

0^ 





if 

n 

rv 


§ 

— cv 

3 - 

-0 






i 

I 

8 

8 









IT 













-J 

O 

0 

O 

O 

O 

0 

0 

O 

0 

in 




Ui 

« 

ft 

» 

« 

b 

«> • 


• 

a& 




> 


if 

O in 

O 

ttr C* 

"e/ 1 

o- 

O 




Id 



•- 

tv 

«r 


Cf 

0 






© m w tv 00 d ^ .n © 

• dm in o n n fn 1 

<2 ail - CQ Dr fO N (h (h 

4 o qr <n -4 — © — m 


»n 0 n 4 n in n in n c 

• Gfcrs.iT? m s n PI N 

3 '— nr-NO'.- C- - cc 

« ® « •«•«•« 
.©> Cf, I s - 3 — IV .— rr> 

— till — -r 

8 


Qfv^^tflJNjtTCK — O 
• t' < p- «*■ © m a — 

rl tv © «v p D *- .01 a c 

» • * • « • 9 « » 

D tt Ifi N *V in O f\ 

— 806 
8 


IT © Mf 3 3 3 < < C‘ 

« o O- — N ^ O N N T 

— r* c? 00 r cc a © «v © 

see •«*««« 

C oc in <v 1 m cc t 

— 8 e s — 


000000000 
• ©« «««*•• 
— a- © a* © if c if o> 
^ cv If. h o o o 


100 



TABLE 96 (cont'd). ALTITUDE 15 TO 23 J KM J 

SEPT, Initial *lNn SPEED ?0 TO 30 M/SEC 

'-VINO SPEED CHANGE VALUeS(M/S€C> 
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TABLE 10 a. 41 r ! T""E a Tn I (KM > 
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TABLE 10b. At TJTUOE 1 TO $ <KM) 

OCT , j 'm I T ! » L W I N n SPEED 0 TO 10 f^/SEC 

•VINO SPEED CHANGE VALUES ( W/SFC ) 
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TABLE 11c (cont'd). A!_tit"oe *» Tn jo 

mov, initial win* spfeo a® to 7o m/sec 

WIMO SPEED CHANGE VALUES (M/SEC ) 
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TABLE lid (coat'd) . ALTITUDE 1 0 TO 1 5 (KM) 

NOV* twlTlAi «IW#V SPEED ?0 TO 30 M/SPC 

m-pvio Speed change values im/sec » 
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TABLE lid (cont'd) . A T I T HOE 1 0 TO i 5 «KM» 

- , MOV* - - T-T At.- m | NO SP£fO 40- TO SG M/SgC 

-KIND SPEEP CHANGE VALUES ( M / SEC ) 
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TABLE lie. ALMThDE I & TO 20 <*M) 
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TABLE 12b. ALTITUDE I TO 5 UM» 
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TABLE 13a. ALTITUDE # 2 To 1 (KM) 

initial »ino speeu o- to io- ha&ec 
ft ino speed change VALUES ( M/SEC ) 
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ANNUAL 

TABLE 13a (cont'd) . ALTITUDE .2 10 1 (KM) 

initial lp&e-u zg to ;sg m/sec 

kind speed CHANGE VaLUe^»M/SEC> 

PERCENT Time Differences (Hours) 
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ANNUAL 

!CABLE 13b. ALTITUDE. 1 To & (KM) 

INITIAL «INO SPEEU 0 TO i 0 M / &££ 
AIND SPEED CHANGE V ALUE5 ( M/SEC ) 
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TABLE 13 b (cont'd) . ALTITUDE 1 To 5 S KM ) 
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ANNUAL 

TABLE 13c. ALTITUDE 5 TO 10 (KM) 

INITIAL WIND G T-G IG-HASE-C 

WIND SPEED CHANGE VALUED l M/SEC ) 
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NO. OF 0BS l 8724 16758 12532 9?69 7729 *U60 2792 l6bH 



TABLE 13c (cont'd). ALTITUDE 
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TABLE 13c (cottt'd) . ALTITUDE 5 TO SO ( KM ) 
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TABLE 13c (cont'd). ALTITUDE 5 TO 10 (KM) 
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TABLE 13e (cont 'd)ALT I TUDE 15 TO 20 ( KM ) 

INITIAL WIND SPEED *40 TO 50 M/SEC 
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